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Statement of the Problem

Develop statistically-valid, objective nutrient
criteria based on definitions of stream
health that incorporate living resources
and related uses

Proof-of-Concept re: nutrient criteria in non-
wadeable streams, based on fish
community metrics (e.g. IBI)




Objectives

 Assemble a single, geo-referenced
database combining stream nutrient
concentrations, nutrient loadings, and fish
community metrics

e Evaluate patterns among the parameters
and metrics; do statistically valid
relationships exist?

« Recommendations re: developing numeric
nutrient criteria from data, If patterns exist



Pilot Study Approach

ldentify existing data sources
Focus the analysis (parameters/regions)
Integrate relevant data

Combine data by geospatial units (HUCS)

— a ‘one-to-many’ relationship for each 6"-order
HUC

Exploratory (graphical) analyses

— multiple comparisons among parameters and
regions

Recommendations for ‘next steps’



Major Data Sources

1. DEQ Ambient Monitoring Program

-600K records from Roger Stewart
-Nutrient concentrations (TN, TP only)

-Chlorophyll-a concentrations**

-Chesapeake Bay Watershed (excluding the
James), Coastal Zone, Eastern Shore,
Shenandoah basin

-Freshwater streams & rivers only
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DEQ Ambient Monitoring
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DEQ Ambient
Monitoring for Chl-a
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Major Data Sources

2. DCR NPS Nutrient Loadings

Karl Huber, 2006 NPS Assessment
TN & TP; edge-of-stream model outputs

3. VCU’s INSTAR program

fish community/ecological models; infer stream health



INSTAR at a glance

The Database

Aquatic resources and
IN-stream habitat
Information

>200K records
representing >1,925
stream reaches
(probabilistic design)

Ecological models (i.e.,
virtual reference
streams) to support

assessment
and analysis of
stream health

The Application

nteractive and internet
pased (ArcIMS; MS SQL)

High-resolution spatial
data (GIS) coverages

Wide range of functions
and database queries
supported; new ‘lite’
Interface In beta testing

Accessible to anyone with
a PC and modem

http://instar.vcu.edu



INSTAR Supports Two Bioassessment Protocols:

Virtual Stream
Assessment (VSA)

Percent comparability to virtual
regional reference conditions

Empirical range: 8-92% of region-
appropriate VSA model

Statistics currently support several
regional VSA models, including
lower piedmont, coastal zone and
Shenandoah basin

Intermediate spatial scales (reaches)

Quantitative data are inputs



Virtual Stream Model—Lower Coastal Plain

EP = Ephemeroptera & Plecoptera taxa

Rich = fish species richness (native)
Chnalt = percent channel alteration |
Intol = percent intolerant species
Toler = number tolerant species
HBI = Hilsenhoff Biotic Index




Virtual Stream Score
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Simple regression
analysis:

TP ‘threshold’
associated with
healthy stream
condition = 0.65 mg/l




FIndings

Significant negative relationship among
stream health (fish metrics) vs. [nutrients]
or loadings; Chl-a Is different

Pattern consistent among regions and
basins; similar to limited literature

Many limitations, however, with current
data and analyses

Demonstrates proof-of-concept for using
fish community data to establish criteria?



Next Steps

Focus on non-wac_leable streams and rivers:
expand geographic coverage

Operational definition of ‘non-wadeable’

Leverage DEQ’s ProbMon program to develop a
synoptic dataset for the entire state ('06-'08)

More rigorous statistical analyses; build more
VSA fish community models for other regions

What are the underlying mechanisms of fish
community ‘response’ to [nutrients]?

Criteria development; conditional probability
approach

Validation of draft criteria




